Species identification is one of the basic functions attributed to bird song, although little is known about the actual parameters which make it specific. In order to elucidate such species-specific parameters, several studies have concentrated on the evolution of intraspecific variation in song patterns. Intraspecific variations have been analyzed in terms of subunits of song. These subunits may vary in frequency distribution within a population of birds or between geographically separated populations of birds (Emlen 1972, Helb 1973.
MATERIALS AND METHODS
About 1000 songs were recorded and analyzed from 142 individuals belonging to 14 breeding locations along the north-south axis of the Sierra Nevada in California. Figure 1 shows the recording locations, and Field-tape rkcordings were made, using g portable Uher 4000 S Report Recorder operating at 7.5 inches per second. Most of the recordings were made with an Electra-Voice A omnidirectional dynamic microphone mounted at the focal point of a fiberglass reflector 61 cm in diameter. The recorded songs were analyzed with a Kay Electric Sound Spectrograph, using the "wide" band-pass filter (300 Hz) and the high-shape circuit.
The tapes were played back on an Ampex Tape Recorder (Reproducer Model 60) at 7.5 i.p.s.
The terminology of Marler and Tamura ( 1962) was used. The distinction made by Borror ( 1960) regarding the differentiation of trills and buzzes was adopted.
RESULTS

DESCRIPTION OF ADULT SONG
The song of Z. 1. oriunthu consists of a whistled portion followed by a note complex and a trilled portion. Each of these three portions typically is made up of two phrases. In some cases the trilled portion is followed by a buzz. The song is delivered loudly and repeatedly from the same singing post. The duration of song is about 2 set and the frequency range between 2 and 6 kHz.
The songs shown in figure 2 are labeled as consisting of four to five phrases which are indicated by Roman numerals I-IV or I-V. Phrase I is a plain whistle with mid-frequency at about 3 kHz. It usually has two short breaks. It is present in all songs of 2. 1. oriuntha, although its length and frequency range vary in different locations. Phase II usually consists of a short note immediately followed by a vibrato of frequency range of about 2 kHz. The small note at the beginning of phrase II is absent from the songs of individuals from Onion Valley and Sonora Pass ( fig. 2, spectrograms 1 and 3) . Variation in this phrase is shown in the middle row of figure 3. Phrase III includes a heterogeneous aggregate of notes (note complex). The bottom row of figure 3 shows the variation in this phrase; lower case letters indicate variation of a similar theme. The first syllable of 5.66 2 0.34, CV = 5.9, minimum frequency: 2.0 2 0.6, CV = 27. Almost all songs from this bird were identical in pattern. When differences were encountered, they were usually minor and generally occurred at the beginning of bouts. The relatively high coefficient of variation for minimum frequency was due to the absence of phrase V in a few songs. The overall impression from a visual inspection of the spectrograms is one of remarkable constancy and minimal variation. One variation was that with songs of more than seven syllables there was a definite reduction of frequency range from the initial syllable to the concluding syllables in the phrase. quency, maximum frequency of song, and number of phrases.
Other parameters are more variable, perhaps in response to selection for individual recognition.
These include, for example, number of syllables per trill, succession of phrases, and some frequency parameters such as minimum frequency.
Other parameters, such as introductory note of phrase II and choice of note-complex (phrase III), may serve as population markers due to their localized variation.
SONG VARIATION AND POPULATION STRUCTURE
Within a particular location, the constancy of song pattern appeared to be related to the size of the habitat available, the density of the breeding unit, and the degree of geographical isolation. (1) individuals should return from year to year to breed in the same areas where they were hatched; (2) they should develop an auditory commitment to the song of the areas where they were hatched; and ( Within each dialect area there was considerable stereotypy of song pattern. Song variation was minimal in large meadows where many individuals could be heard singing. Where the habitat consisted of small, partially isolated meadows, songs were more varied. Song variation was great in marginal, suboptimal breeding habitat, as in the Hat Lake location (Lassen National Park).
If both sexes are attracted to breed in areas where they hear the song type learned in their youth, the learned song may lead to some degree of inbreeding and behavioml isolation. In this way dialects may have direct repercussion upon the genetic constitution of the populations to which they belong.
